The trend growth rate of the Italian economy has been declining since the 1980s. To examine how to offset this trend, we estimate a simple specification of an endogenous growth model.
Introduction
Italian economy is growing at decreasing rates especially since the mid 1980s. A quadratic trend, implying the trend growth of GDP per worker (growth rate hereafter) has been declining, fits the data well and is shown in Figure 1 . Table 1 compares growth rates of Italy with a few advanced economies. Italy's growth rate since 2001 is the lowest among these countries. Therefore, how its growth rate can be improved is important to examine. We use three time series methods to estimate the long-run relationship between the growth rate and its determinants with a specification in Rao (2010) . We examine the role of trade openness and education to offset the negative trend in Italy's growth rate. Section 2 specifies our model. Empirical results and policy implications are in Section 3. Section 4 concludes. 8 1960 1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 ln(GDP/empl) Trend fitted 
Specification
Rao (2010) extended the following Cobb-Douglas production function to capture the permanent growth effects of variables in endogenous growth models.
(1 )
Here Y output, K capital, L employment and A stock of knowledge. Error term is ignored for convenience. Greiner et al. (2004) suggest that a trend component may be augmented to capture the effect of other excluded and trended variables that affect the stock of knowledge. In the case of Italy a second order nonlinear trend appears satisfactory.
Following Rao (2010) we assume the following evolution for , A where T is time and Z is a vector of growth effecting variable. We use two growth-affecting variables, which differ in their effects as shown below. () 02
Transforming (1) Six different models are estimated. Table 2 has the estimates of the baseline specification. In Tables 3 to 7 , estimates with additional determinants of A viz., trade openness and human capital (average years of education) are given. We check if nonlinear effects for the added variables explain the downward trend in growth. In particular, we check if the nonlinear effect for education may have a role. The results confirm that the nonlinear pattern of GDP per worker is well captured by the nonlinear effects of education. Our strategy is the following: we firstly estimate the long-run-relationship with the three methods. Only if all these techniques show plausible and similar results, we pass to verify the existence of the cointegrating relationship via the Engle-Granger residual test. If the test confirms its existence, we construct an ECM with the long-run relationship and we study the factor loading and the tests for correct specification (normality, absence of autocorrelation, and no heteroskedasticity in the residuals). Only if all these conditions are satisfied, we conclude that there is a cointegrating relationship. This means that the exogenous linear trend information could be "endogenised" by schooling.
In Model 5 we check if schooling also has nonlinear effects and the results confirm this. Using the actual data, the unobservable SSGR of Italy is plotted in Figure 2 
Conclusions
In this paper, we used alternative methods of estimating the long-run relationship between the growth rate and its determinants in Italy. We found that education with nonlinear effects and trade openness can adequately explain the declining trend rate of growth in Italy.
However, this negative trend can be offset if trade openness of the economy is almost doubled. 
Data

Source of data
Sample period: 1960 to 2009. Output, imports, exports, and investment data are from the database of the World Bank. Average years of education are from Barro and Lee (2010) .
Employment data are from OECD statistics database.
